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ABSTRACTED- PUB-NO: EP 818474A 
BASIC- ABSTRACT: 

A method of manufacturing a poly-electrolyte comprises sulphonating a polystyrene 
resin, which is dissolved or dispersed in a solvent comprising an alicyclic compound. 
Also claimed are: (1) a method of sulphonating aromatic polymers; and (2) a method of 
disposing of plastic containing halogen flame retardant . 

USE - To recycle wasted plastics, e.g. foamed styrene polymers, which may contain 
halogenated fire retardants. Polyelectrolytes based on styrene/conjugated diene 
copolymers containing ionic groups are used as a polymer coagulant for disposing of 
waste water (claimed) , and also as a cement additive, a dispersant for inorganic 
pigments, a conductive agent for an electronic copying machine, an anti-static agent, a 
scale-preventive agent, a dispersant for emulsion polymerisation and an aqueous glue. 
Resins of molecular weight 600,000 or higher may be used as a coagulant, an absorbing 
resin, an ion exchange resin, a chelate resin, a paper strength enhancer, a surface 
sizing agent for paper or a superplasticiser for coal slurry. 

ADVANTAGE - A halogen-free polyelectrolyte is generated from waste polymer without 
producing large amounts of toxic waste materials. The polyelectrolytes have higher 
molecular weights, (produced by crosslinking) , they may be recovered in a water- free 
state and water need not be added to the reaction system, and the solvent is recycled. 
Separation of halogenated fire retardants is efficient as they are not sulphonated and 
remain in organic solution while the water-soluble polymers may be extracted and 
separated quickly into an aqueous solvent . Gel formation during sulphonation is 
prevented when the polystyrene contains rigid conjugated diene units, which prevent 
sulphone crosslinking. The presence of a radical - scavenging inorganic pigment prevents 
crosslinking via conjugated diene units. When an alicyclic unsaturated hydrocarbon is 
present during sulphonation, it is sulphonated to form a surfactant, which improves the 
ease of dispersion of the product slurry. 
ABSTRACTED - PUB - NO : 

US 6022928A 
EQUIVALENT-ABSTRACTS : 

A method of manufacturing a poly-electrolyte comprises sulphonating a polystyrene 
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resin, which is dissolved or dispersed in a solvent comprising an alicyclic compound. 
Also claimed are: (1) a method of sulphonating aromatic polymers/ and (2) a method of 
disposing of plastic containing halogen flame retardant . 

USE - To recycle wasted plastics, e.g. foamed styrene polymers, which may contain 
halogenated fire retardants. Polyelectrolytes based on styrene/conjugated diene 
copolymers containing ionic groups are used as a polymer coagulant for disposing of 
waste water (claimed) , and also as a cement additive, a dispersant for inorganic 
pigments, a conductive agent for an electronic copying machine, an anti-static agent, a 
scale-preventive agent, a dispersant for emulsion polymerisation and an aqueous glue. 
Resins of molecular weight 600,000 or higher may be used as a coagulant, an absorbing 
resin, an ion exchange resin, a chelate resin, a paper strength enhancer, a surface 
sizing agent for paper or a superplast iciser for coal slurry. 

ADVANTAGE - A halogen-free polyelectrolyte is generated from waste polymer without 
producing large amounts of toxic waste materials. The polyelectrolytes have higher 
molecular weights, (produced by crosslinking) , they may be recovered in a water-free 
state and water need not be added to the reaction system, and the solvent is recycled. 
Separation of halogenated fire retardants is efficient as they are not sulphonated and 
remain in organic solution while the water-soluble polymers may be extracted and 
separated quickly into an aqueous solvent . Gel formation during sulphonation is 
prevented when the polystyrene contains rigid conjugated diene units, which prevent 
sulphone crosslinking. The presence of a radical - scavenging inorganic pigment prevents 
crosslinking via conjugated diene units. When an alicyclic unsaturated hydrocarbon is 
present during sulphonation, it is sulphonated to form a surfactant, which improves the 
ease of dispersion of the product slurry. 

US 6210581B 

A method of manufacturing a poly-electrolyte comprises sulphonating a polystyrene 
resin, which is dissolved or dispersed in a solvent comprising an alicyclic compound. 
Also claimed are: (1) a method of sulphonating aromatic polymers; and (2) a method of 
disposing of plastic containing halogen flame retardant. 

USE - To recycle wasted plastics, e.g. foamed styrene polymers, which may contain 
halogenated fire retardants. Polyelectrolytes based on styrene/conjugated diene 
copolymers containing ionic groups are used as a polymer coagulant for disposing of 
waste water (claimed) , and also as a cement additive, a dispersant for inorganic 
pigments, a conductive agent for an electronic copying machine, an anti-static agent, a 
scale-preventive agent, a dispersant for emulsion polymerisation and an aqueous glue. 
Resins of molecular weight 600,000 or higher may be used as a coagulant, an absorbing 
resin, an ion exchange resin, a chelate resin, a paper strength enhancer, a surface 
sizing agent for paper or a superplasticiser for coal slurry. 

ADVANTAGE - A halogen-free polyelectrolyte is generated from waste polymer without 
producing large amounts of toxic waste materials. The polyelectrolytes have higher 
molecular weights, (produced by crosslinking) , they may be recovered in a water-free 
state and water need not be added to the reaction system, and the solvent is recycled. 
Separation of halogenated fire retardants is efficient as they are not sulphonated and 
remain in organic solution while the water-soluble polymers may be extracted and 
separated quickly into an aqueous solvent . Gel formation during sulphonation is 
p reven ted when the polystyrene contains rigid conjugated diene units, which prevent 
sulphone crosslinking. The presence of a radical- scavenging inorganic pigment prevents 
crosslinking via conjugated diene units. When an alicyclic unsaturated hydrocarbon is 
present during sulphonation, it is sulphonated to form a surfactant, which improves the 
ease of dispersion of the product slurry. 

US 6274681B 

A method of manufacturing a poly-electrolyte comprises sulphonating a polystyrene 
resin, which is dissolved or dispersed in a solvent comprising an alicyclic compound. 
Also claimed are: (1) a method of sulphonating aromatic polymers; and (2) a method of 
disposing of plastic containing halogen flame retardant. 

USE - To recycle wasted plastics, e.g. foamed styrene polymers, which may contain 
halogenated fire retardants. Polyelectrolytes based on styrene/conjugated diene 
copolymers containing ionic groups are used as a polymer coagulant for disposing of 
waste water (claimed) , and also as a cement additive, a dispersant for inorganic 
pigments, a conductive agent for an electronic copying machine, an anti-static agent, a 
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scale-preventive agent, a dispersant for emulsion polymerisation and an aqueous glue. 
Resins of molecular weight 600,000 or higher may be used as a coagulant, an absorbing 
resin, an ion exchange resin, a chelate resin, a paper strength enhancer, a surface 
sizing agent for paper or a superplasticiser for coal slurry. 

ADVANTAGE - A halogen- free polyelectrolyte is generated from waste polymer without 
producing large amounts of toxic waste materials. The polyelectrolytes have higher 
molecular weights, (produced by crosslinking) , they may be recovered in a water-free 
state and water need not be added to the reaction system, and the solvent is recycled. 
Separation of halogenated fire retardants is efficient as they are not sulphonated and 
remain in organic solution while the water-soluble polymers may be extracted and 
separated quickly into an aqueous solvent . Gel formation during sulphonation is 
prevented when the polystyrene contains rigid conjugated diene units, which prevent 
sulphone crosslinking. The presence of a radical - scavenging inorganic pigment prevents 
crosslinking via conjugated diene units. When an alicyclic unsaturated hydrocarbon is 
present during sulphonation, it is sulphonated to form a surfactant, which improves the 
ease of dispersion of the product slurry. 

US2002016419A 

A method of manufacturing a poly-electrolyte comprises sulphonating a polystyrene 
resin, which is dissolved or dispersed in a solvent comprising an alicyclic compound. 
Also claimed are: (1) a method of sulphonating aromatic polymers; and (2) a method of 
disposing of plastic containing halogen flame retardant . 

USE - To recycle wasted plastics, e.g. foamed styrene polymers, which may contain 
halogenated fire retardants. Polyelectrolytes based on styrene/conjugated diene 
copolymers containing ionic groups are used as a polymer coagulant for disposing of 
waste water (claimed) , and also as a cement additive, a dispersant for inorganic 
pigments, a conductive agent for an electronic copying machine, an anti-static agent, a 
scale-preventive agent, a dispersant for emulsion polymerisation and an aqueous glue. 
Resins of molecular weight 600,000 or higher may be used as a coagulant, an absorbing 
resin, an ion exchange resin, a chelate resin, a paper strength enhancer, a surface 
sizing agent for paper or a superplasticiser for coal slurry. 

ADVANTAGE - A halogen-free polyelectrolyte is generated from waste polymer without 
producing large amounts of toxic waste materials. The polyelectrolytes have higher 
molecular weights, (produced by crosslinking) , they may be recovered in a water-free 
state and water need not be added to the reaction system, and the solvent is recycled. 
Separation of halogenated fire retardants is efficient as they are not sulphonated and 
remain in organic solution while the water-soluble polymers may be extracted and 
separated quickly into an aqueous solvent . Gel formation during sulphonation is 
prevented when the polystyrene contains rigid conjugated diene units, which prevent 
sulphone crosslinking. The presence of a radical - scavenging inorganic pigment prevents 
crosslinking via conjugated diene units. When an alicyclic unsaturated hydrocarbon is 
present during sulphonation, it is sulphonated to form a surfactant, which improves the 
ease of dispersion of the product slurry. 
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Q8764 ; N9999 N6906 ; N9999 N6655*R ; N9999 N5889*R ; N9999 N5947 ; Q9999 Q9110 ; Q9999 
Q6951*R Q6939 / Q9999 Q8753 ; N9999 N6575 ; Q9999 Q7001 Q6995 ; Q9999 Q8617*R Q8606 ; 
B9999 B3269 B3190 ; B9999 B3305 B3292 B3190 ; Q9999 Q6962 Q6951 Q6939 ; Q9999 Q6644*R ; 
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B3372 ; N9999 N6928 ; N9999 N5890 N5889 ; N9999 N6780*R N6655 ; N9999 N6860 N6655 ; 
N9999 N6735*R N6655 ; N9999 N6177*R ; B9999 B4535 ; B9999 B3690*R Polymer Index [1.3] 
018 ; S* 6A P* 5A Cl 7A ; H0157 Polymer Index [1.4] 013 ; 7A*R Br 7A ; A999 A248*R ; 
N9999 N7283 / K9950 Polymer Index [1.5] 018 ; D01 D13*R D02 ; R00913 D01 D02 D14 D13 
D31 D50 D76 D86 ; D01 D13*R D14 D13 Dll D10 D12 D31 D76 D54 D51 D57 D58 D59 D90 D02 ; 
D01 D10*R D69 7A*R ; N* 5A 0* 6A ; A999 A475 Polymer Index [1.6] 018 ; D01 Dll D10 D50 
D63 D60 D89 F27 F26 F37 F35 F89 F41 ; D01 Dll D10 D23 D22 D31 D75 D42 D53 D51 D59 D86 
F29 F26 F43 Na 1A D61*R O* 6A ; R00035 D01 Dll D10 D23 D22 D31 D42 D51 D53 D59 D63 D75 
D86 F29 F26 F43 ; D01 D18*R F30*R ; P* 5A S* 6A ; A999 A486*R ; A999 A497 A486 Polymer 
Index [1.7] 018 ; D01 D18*R D19 D18 D76 F30*R ; D01 D19 D18 D76 F23 ; G2540*R D01 D22 
D45 D77 Fll N* 5A ; D01 F07*R ; D01 D26 Dll D10 D51*R D58 F12 O* 6A ; D01 D19 D18 D76 
F30*R O* 6A ; E10 E00 D01 D19 D18 D32 D76 D50 D93 O* 6A N* 5A ; A999 A486*R ; A999 A544 
A486 Polymer Index [2.1] 018 ; R00708 G0102 G0022 D01 D02 D12 D10 D19 D18 D31 D51 D53 
D58 D76 D88 ; G0817*R D01 D51 D54 D56 ; L9999 L2391 ; L9999 L2799 ; M9999 M2799 / S9999 
S1014*R ; S9999 S1627 S1605 ; S9999 S1309*R ; L9999 L2391 ; L9999 L2073 / M9999 M2073 ; 
M9999 M2460 / M9999 M2415 ; M9999 M2700 ; A999 A782 ; A999 A624*R A566 ; A999 A646 A624 
A566 ; A999 A635 A624 A566 ; H0022 H0011 ; H0033 H0011 ; P1741 Polymer Index [2.2] 018 
; ND01 ; ND07 ; ND03 ; Q9999 Q8764 ; N9999 N6906 ; N9999 N6655*R / N9999 N5889*R ; 
N9999 N5947 ; Q9999 Q9110 / Q9999 Q6951*R Q6939 ; Q9999 Q8753 ; N9999 N6575 ; Q9999 
Q7001 Q6995 ; Q9999 Q8617*R Q8606 ; B9999 B3269 B3190 ; B9999 B3305 B3292 B3190 ; Q9999 
Q6962 Q6951 Q6939 ; Q9999 Q6644*R ; B9999 B5094 B4977 B4740 ; Q9999 Q9370 ; Q9999 Q7772 
; Q9999 Q7114*R ; Q9999 Q7216 Q7114 Q9999 QS093*R ; K9563 K9483 ; K9676*R / K9483*R ; 
K9712 K9676 ; B9999 B3521*R B3510 B3372 ; N9999 N6928 ; N9999 N5890 N5889 ; N9999 
N6780*R N6655 ; N9999 N6860 N6655 ; N9999 N6735*R N6655 ; N9999 N6177*R ; B9999 B4535 / 
B9999 B3690*R Polymer Index [2.3] 018 ; S* 6A P* 5A Cl 7A / H0157 Polymer Index [2.4] 
018 ; 7A*R Br 7A ; A999 A248*R ; N9999 N7283 ; K9950 Polymer Index [2.5] 018 ; D00 ; 
R01966 D00 F20 Ti 4B Tr O* 6A ; R05085 D00 D09 C* 4A ; A999 A180 Polymer Index [2.6] 
018 ; D01 D13*R D02 ; R00913 D01 D02 D14 D13 D31 D50 D76 D86 ; D01 D13*R D14 D13 Dll 
D10 D12 D31 D76 D54 D51 D57 D58 D59 D90 D02 ; D01 D10+R D69 7A*R ; N* 5A O* 6A / A999 
A475 Polymer Index [2.7] 018 ; D01 Dll D10 D50 D63 D60 D89 F27 F26 F37 F35 F89 F41 ; 
D01 Dll D10 D23 D22 D31 D75 D42 D53 D51 D59 D86 F2 9 F26 F43 Na 1A D61*R O* 6A ; R00035 
D01 Dll D10 D23 D22 D31 D42 D51 D53 D59 D63 D75 D86 F29 F26 F43 ; D01 D18*R F30*R ; P* 
5A S* 6A / A999 A486*R ; A999 A497 A486 Polymer Index [2.8] 018 ; D01 D18*R D19 D18 D76 
F30*R ; D01 D19 D18 D76 F23 ; G2540*R D01 D22 D45 D77 Fll N* 5A ; D01 F07*R ; D01 D26 
Dll D10 D51*R D58 F12 O* 6A ; D01 D19 D18 D76 F30*R 0* 6A ; E10 E00 D01 D19 D18 D32 D76 
D50 D93 O* 6A N* 5A ; A999 A486*R ; A999 A544 A486 Polymer Index [3.1] 018 ; R00708 
G0102 G0022 D01 D02 D12 D10 D19 D18 D31 D51 D53 D58 D76 D88 ; L9999 L2391 / L9999 L2799 
; M9999 M2799 ; S9999 S1014*R ; S9999 S1627 S1605 ; S9999 S1309*R ; L9999 L2391 / L9999 
L2073 ; M9999 M2073 ; M9999 M2460 ; M9999 M2415 ; M9999 M2700 ; A999 A782 / A999 A624*R 
A566 ; A999 A646 A624 A566 ; A999 A635 A624 A566 ; HOOOO ; L9999 L2379*R ; L9999 L2415 
; M9999 M2379*R ; P1741 / P1752 Polymer Index [3.2] 018 ; ND01 ; ND07 ; ND03 / Q9999 
Q8764 ; N9999 N6906 ; N9999 N6655*R ; N9999 N5889*R ; N9999 N5947 ; Q9999 Q9110 ; Q9999 
Q6951*R Q6939 ; Q9999 Q8753 ; N9999 N6575 ; Q9999 Q7001 Q6995 ; Q9999 Q8617*R Q8606 ; 
B9999 B3269 B3190 ; B9999 B3305 B3292 B3190 ; Q9999 Q6962 Q6951 Q6939 ; Q9999 Q6644*R ; 
B9999 B5094 B4977 B4740 ; Q9999 Q9370 ; Q9999 Q7772 ; Q9999 Q7114*R ; Q9999 Q7216 Q7114 
; Q9999 Q8093*R ; K9563 K9483 ; K9676*R / K9483*R ; K9712 K9676 ; B9999 B3521*R B3510 
B3372 ; N9999 N6928 ; N9999 N5890 N5889 ; N9999 N6780*R N6655 ; N9999 N6860 N6655 ; 
N9999 N6735*R N6655 ; N9999 N6177*R ; B9999 B4535 ; B9999 B3690*R Polymer Index [3.3] 
018 ; S* 6A P* 5A Cl 7A ; H0157 Polymer Index [3.4] 018 / D00 D65 H* O* 6A S* ; H0226 
Polymer Index [3.5] 018 ; R01514 D00 D67 F21 H* O* 6A Na 1A ; H0226 Polymer Index [3.6] 
018 ; Na 1A ; H0157 Polymer Index [3.7] 018 ; D01 D13*R D02 ; R00913 D01 D02 D14 D13 
D31 D50 D76 D86 ; D01 D13*R D14 D13 Dll D10 D12 D31 D76 D54 D51 D57 D58 D59 D90 D02 ; 
D01 D10*R D69 7A*R ; N* 5A O* 6A / A999 A475 Polymer Index [3.8] 018 / D01 D18*R F30*R 
; P* 5A S* 6A ; D01 Dll D10 D23 D22 D31 D75 D42 D53 D51 D59 D86 F29 F26 F43 Na 1A D61*R 
0* 6A ; R00035 D01 Dll D10 D23 D22 D31 D42 D51 D53 D59 D63 D75 D86 F29 F26 F43 ; D01 
Dll D10 D50 D63 D60 D89 F27 F26 F37 F35 F89 F41 ; A999 A486*R ; A999 A497 A486 Polymer 
Index [3.9] 018 ; D01 D18*R D19 D18 D76 F30*R ; D01 D19 D18 D76 F23 ; G2540*R D01 D22 
D45 D77 Fll N* 5A ; D01 F07*R ; D01 D26 Dll D10 D51*R D58 F12 O* 6A ; D01 D19 D18 D76 
F30*R O* 6A ; E10 E00 D01 D19 D18 D32 D76 D50 D93 0* 6A N* 5A ; A999 A486*R ; A999 A544 
A486 Polymer Index [4.1] 018 ; P0000 ; L9999 L2506*R ; L9999 L2551 L2506 Polymer Index 
[4.2] 018 ; NDOO / ND03 ; ND07 Polymer Index [4.3] 018 ; A999 A624*R A566 ; A999 A635 
A624 A566 ; A999 A646 A624 A566 ; A999 A759 
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